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Description 

Baclcground of the invention 

5 [0001 ] This invention relates to a fluid separation system, and more specif icaily, to such a system which Includes an 
easily replaceable and disposable fluid separation module capable of engaging, and being retained in fluid tight rela- 
tionship, with a mating substrate via a connection device. 

[0002] Fluid separation devices of the types described above have been used to control contamination in industrial 
processes for many years. Such devices are an integral part of the manufacture of many products including phamria- 

10 ceuticals, food stuffs and beverages. However, nowhere is the need for effective contamination control greater than in 
the semiconductor fabrication industry. With circuit details in the submicron range and with further feature size reduc- 
tions inevitable, the need for control of particulate, ionic, organic and other contaminants in semiconductor process 
fluids is essential. Also, because semiconductor devices are fabricated in clean rooms, it is important to minimize the 
potential of contaminating the manufacturing environment. For this reason disposable fluid separation devices are 

IS preferable In semiconductor fabrication processes in order to minimize contamination of the process lines as well as 
the clean room. 

[0003] Examples of semiconductor process fluids which are processed at the point of use (POU) include those chem- 
icals used in photolithographic processing (photochemicals). Photochemlcals include materials such as primers, ad- 
hesion promoters, photoresists, edge bead removers, antiref lective coatings, developers, dielectrics, and the like. Such 
20 chemicals are commonly dispensed onto the silicon wafer by a specialized pump and subsequently dispersed into a 
unifomi thin film using a process called spin coating, and the purity of these chemicals at the POU is essential to 
producing acceptable product yields. 

[0004] Fluid separation devices are in general of two types. In the first type, the separation element is a replaceable 
component, while the pressure vessel which houses the element, I.e. the housing, is reusable. The housing also con- 

25 tains appropriate fluid connections to the rest of the fluid processing system. Replacing the fluid separation element 
requires opening the housing, removing the separation element, installing the replacement separation element into 
the housing and closing the housing. There are many disadvantages to this type of fluid separation device. First, the 
replacement operation is time consuming, especially if access to the housing is restricted. Secondly, because the 
housing contains a quantity of the fluid being processed and because the fluid separation element is usually saturated 

30 with the fluid, spillage of the fluid usually occurs. In the case of hazardous fluids, spills can be a threat to the well-being 
of personnel in the area as well as potentially damaging to nearby equipment and facilities. Finally, the opening of the 
housing exposes the internal surfaces of the fluid processing system to unwanted contamination from the surrounding 
environment. 

[0005] The second type of separation device is one in which the separation element is pennanently attached to the 
35 housing, which also contains appropriate fluid connections to the rest of the fluid processing system, to form an Inte- 
grated module. In this case, replacement involves disconnecting the entire separation module from the fluid processing 
system and reconnecting a replacement module to the system. In this manner replacement is easier, exposure of the 
operator to hazardous chemicals is minimized, the reliability of the connection is significantly improved, and contami- 
nation of the fluid processing system by the environment is reduced. This type of separation device is called a disposable 
40 module, since the whole module is removed and disposed of whenever the separation element requires replacement. 
[0006] Different types of disposable separation modules are used in industrial applications. So called 'in-line' dis- 
posable modules have feed and effluent connections disposed at opposite ends of the housing. While there are virtues 
to this module configuration, they are obtained at the expense of several disadvantages. First, they are prone to fluid 
. loss when the module is disconnected from the fluid processing system and special efforts are required to minimize 
45 leakage of fluid from the module and subsequent spillage on the equipment to which the module Is connected. Secondly, 
fluid systems designed to accept in-line modules are more complicated due to the need for having two sets of fluid 
connections, one at the inlet end and another at the outlet end of the module, and thus are not readily adaptable for 
use with quick connect assemblies. 

[0007] Another type of disposable module has all of the connections on one end of the housing with the feed and 
50 pemneate connectors typically perpendicular to the body of the housing and opposed to each other thereby giving the 
module the shape of a "T". Such modules are therefore called 'T-line" modules. T-line modules solve m.any of the 
problems associated with in-iine modules. In particular, they prevent or reduce fluid loss during replacement if the end 
with the connections Is on top, and the fluid processing system is simpler by virtue of having all fluid connections 
grouped in one location. However, T-line modules produce a dead-space, or non-swept volume of liquid, between the 
55 bottom of the separation element and the housing, which is undesirable. 

[0008] Each of the types of disposable modules described above still require that each connection to the fluid process- 
ing system be individually made. A fluid connection requires two mating connectors, typically a male and female con- 
nector, and three separate actions to accomplish the connection, namely alignment of the bodies of the two mating 
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connectors, engagement of the body of the nnale connector into the female connector to produce a fluid tight seal, and 
retention of the relative position of the two connectors to maintain the fluid tight seal under processing conditions. The 
design of mating connectors must thus Include the ability to produce a fluid tight seal and some mechanism to retain 
the connectors in this arrangement. 

5 [0009] The class of connectors commonly used have connector bodies that are circular in cross section, the body 
of the mate connector being in the shape of a cylindrical rod, while that of the female connector being in the shape of 
a cylindrical well. The dimensions of the two connectors are such that, once engaged, they sealingly mate. i.e. fluid 
can flow from one connector to the other without any fluid loss, the sealing occurring at a single circular boundary 
between the mating connectors. Retention of the mating connectors in fluid tight engagement is accomplished by 

10 means of threaded fasteners (e.g. screw and nut pairs). This class of connectors produce a reliable seal by virtue of 
their simplicity in which only circular surfaces are used, and by the fact that each connection Is exclusive of one another, 
i.e. no two connections share connector bodies or sealing boundaries/surfaces. 

[001 0] Regardless of what connector design is employed, disposable modules usually require that multiple connec- 
tions be made sequentially, a minimum of two connections, and more typically three or four. Moreover, threaded fas- 

IS teners are cumbersome and sometimes difficult to engage, factors which involve the subsequent consumption of ad- 
ditional time and effort. Furthermore, the module has to be held in place while the connections are being made, which 
makes the connection event even more difficult since it requires performing two actions at the same time (i.e., holding 
the module In place and attaching each connector sequentially). Finally, In those applicationSiin which the permanent 
connections to the fluid processing system are not rigid, as for example when flexible tubing is used, liquid has a 

20 tendency to be discharged as the connections disengage. All of these problems exaceri3ate the time and effort required 
to replace a disposable module, in addition to still allowing for exposure of personnel to hazardous materials, and 
contamination of the manufacturing environment. 

[0011] For these reasons, some disposable separation modules have been designed with features that allow them 
to be connected quickly and easily to the fluid processing system in a "quick-con necf fashion. These types of quick- 
25 connect modules provide for a set of connectors that sealingly engage with a single, simple stroke or action, to a mating 
set of connectors attached to a reusable substrate. Different types of mechanisms have been designed to accomplish 
quick-connect retention, all of which heretofore have required some form of relative motion between the male connector 
and its female counterpart, most commonly a twisting action. 

[0012] Thomsen et a/., in US Patent No. 4,654,1 42 describe a filtering system for water treatment which discloses 

30 the use of a separate and reusable head with connecting ports that sealingly mate to connecting ports on a disposable 
water purification cartridge. To facilitate the replacement of the disposable module, the two connecting ports are located 
on the same end of the disposable module, and are disposed to seal coaxially. A bayonet-type locking device is also 
attached to the module to retain it to the reusable head. The two poris as well as the locking devtoe couple to a mating 
head to secure the module in a fluid tight fashion during use. 

35 [0013] In another example, Groezinger etaL, in US Patent No. 4,719,012, disclose a similar module and mounting 
device, describing the module as a "twist on disposable filter": According to this disclosure, the module and mounting 
device are connected by first aligning the bayonet lugs of the module with the appropriate bayonet recesses in the 
mounting device, axially inserting the module connector Into the bore of the mounting device, then rotating the module 
about its longitudinal axis to engage the bayonet lugs and thereby retain the disposable filter. 

40 [001 4] While these quick-connect mechanisms address the convenience-of-use aspect of disposable fluid separation 
modules, they suffer from several deficiencies. First, the connectors share a common seal between the fluid inlet and 
outlet ports which is undesirable since a leak on the shared seal of the feed port would lead to contamination of the 
permeate stream with unpurlfled feed stream; furthemiore, this contamination would go undetected. Secondly, the act 
of rotating the fluid separation module relative to the mounting device to lock together the two components inevitably 

45 generates particles as the sealing surfaces move relative to each other, thereby contaminating the fluid passages and 
ultimately the fluid being purified. Finally, these modules require that the connecting ports be grouped about the axis 
of rotation of the module which may compromise the liquid flow pattern and further complicate and constrain the fab- 
rication of the module's housing and connector ports. Accordingly, it would be desirable to provide a fluid separation 
module of the quick-connect type that utilizes reliable fluid connections, and a retention mechanism whteh does not 

50 require relative motion between one connector and its mating counterpart. 

Summary of the Invention 

[0015] According to the invention there is provided a system comprising a disposable fluid separation module and 
S5 a substrate as defined in claim 1 . Preferred embodiments are defined in the dependent claims. 

[0016] The present invention overcomes the disadvantages and limitations of the prior art by providing system com- 
prising a disposable fluid separation module and a support, i.e. In a fluid processing system, capable of connecting in 
a quick-connect fashion, and having reliable and clean connections by utilizing the same class of industry-accepted 
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connectors used in conventional (non-quick-connect) modules. By quick-connect fashion we mean a connection mech- 
anism that allows the separation module to be connected quickly and easily, in a manner which provides essentially 
simultaneous engagement and fluid tight sealing between mating connectors with corresponding retention of the mod- 
ule by a single action without producing relative motion between the mating connectors. In accordance with the inven- 

5 tion, the fluid separation module to be connected in quick-connect fashion has all connectors located on the same end 
of the module to allow the module to be connected with a single motion or action. Additionally, the bodies of the con- 
nectors are parallel, or substantially so, to pennit their simultaneous engagement. The module also has attached to 
its housing means for retaining the entire module in fixed, fluid tight position subsequent to its engagement: 
[001 7] In accordance with an important aspect of the invention necessary to achieve a reliable fluid tight connection. 

10 the connectors of the module do not share seals, and therefore, their connector bodies and sealing boundaries, with 
any of the other connectors, nor do the connectors contain more than one sealing boundary. As used herein, this type 
of connector is refenred to as an exclusive connector The quick-connect modules of the present invention are such 
that the exclusive connectors do not require (and in fact prohibit) twisting action for their retention, since exclusive 
connectors constrain the module In all directions except that defined by the common axis of engagement of the parallel 

IS connectors. 

[0018] The incorporation of all of these unique features into the present fluid separation apparatus or system provides 
for a combination of benefits not possible until now. 

[0019] It is therefore an object of this Invention to provide for a disposable fluid separation module of the quick- 
connect type that overcomes the problems associated with such modules as described in the prior art. It is also an 
20 object of this invention to provide an easy-to-use, quick-connect, disposable fluid separation module which is easy-to- 
manufacture and provides reliable sealing. It is a further object of this invention to provide for a quick-connect mech- 
anism that does not create additional contamination during the connection event. 

[0020] These and other aspects and features of the present Invention are described in detail in the following detailed 
description taken In conjunction with the appended drawings. 

25 

Description of the Drawings 
[0021] 

30 Fig. 1 Is a perspective view of a preferred embodiment of this invention as practiced in the POD filtration 

of photochemicals, showing a mating fluid manifold block as an integral part of a dispense pump, 
with a disposable fluid separation module containing a flange for its installation and alignment 
to the manifold block. 

35 Fig. 2 is a perspective view of the module of Fig. 1 together with the lower portion of the manifold block 

showing more detail of the alignment and sealing of the module to the dispense pump. 

Figs. 3 a & b are perspective views of the module of Fig. 2 and a corresponding module receptor showing in 

more detail how the module fits into the module receptor 

40 

Figs. 4 a & b are side views of a separation module used in an alternative embodiment of this invention show- 

ing details of the module connecting ports and slots for retaining the module to a reusable man- 
ifold block. 

45 Figs. 5 a, b, c & d are partially sectioned views of a reusable manifold block disposed to mate with the separation 
module of Fig. 4 which is particulariy suited for applications in which the manifold block is not 
Integrated into another component of a fluid processing system, and showing details of the man- 
ifold block and the mechanism for retaining the module to the manifold block. 

so Fig. 6 Is an elevation view of a retaining plate used with the embodiment shown in Fig. 5. 

Detailed Description of the invention 

[0022] An example of the application of this invention is in the POU purification of photochemicals used in the mi- 
55 croelectronics manufacturing industry. Photochemical dispense pumps and POU fluid separation devices are typically 
found in a drawer mounted beneath the spin coating apparatus. There are sometimes as many as eight pumps per 
drawer, severely limiting access to POU fluid separation devices which may be close-coupled to the dispense pumps 
to eliminate extraneous external plumbing and potential fluid contamination. Particularly suitable dispense pump and 
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separation devices are those in which the pump and separation device form an integrated system as disclosed in US 
Patent No. 5,262,068. User-friendly separation modules capable of being connected in a quick^connect fashion would 
be preferable in this application. 

[0023] A preferred embodiment of the present invention is shown in Figs. 1 , 2 and 3. Fig. 1 shows a perspective view 
5 of photochemical dispense system 1 , which includes disposable filtration module 2, manifold block 3, pump 4 and 
module receptor 5. Also shown is pump controller 6 which controls the electronic and pneumatic signals going to and 
from the pump. The dispense system is similar in design and operation to that disclosed in US patent No. 5.262,068. 
The manifold block 3, which is attached to pump 4. is reusable and designed to matingly accept and retain module 2 
as will be described in more detail below. 
10 [0024] Fig. 2 is a perspective view of disposable module 2 and a partially sectioned view of the lower portion of 
manifold block 3, showing details of the features that make module 2 capable of connecting to manifold block 3 in a 
quick-connect fashion. Module 2 has three female fluid connectors 21 on the top end of the module and in fluid com- 
munication with the separation element (not shown) within housing 23. The separation element may be of the flat sheet 
membrane type as described in US Patent No. 5,262,068, or more preferably may be composed of hollow fiber mem- 
is branes of the type described in commonly assigned co-pending US Patent Serial No. 5 782 789 filed by Niemneyer 
and de los Reyes on June 28, 1996. 

[0025] The connectors 21 are spaced apart, parallel and exclusive to each other, so as to enable them to sealingly 
engage in quick-connect fashion to mating male connectors 25 on manifold block 3. Male connectors 25 are tubular 
extensions of the fluid passageways of pump 4, and are disposed on the lowennost portion of pump 4. Fluid tight 

20 sealing of the mating connector pairs 21 and 25 is accomplished by means of 0-rings 26 attached to each of male 
connectors 25. Flange 22, attached to housing 23, positions the entire module 2 and further provides the module's 
alignment to manifold block 3 in conjunction with module receptor 5, and as such, assists in the retention of module 2 
in sealing engagement to manifold block 3. In this particular embodiment flange 22 includes projections 24 to aid in 
precisely locating module 2 within the module receptor 5 which is designed to accept the disposable module. The size, 

25 shape and location of connectors 21 and flange 22 on module 2 are such as to make module 2 capable of being 
connected into manifold block 3 in a quick-connect fashion in conjunction with module receptor 5. 
[0026] Fig. 3a and 3b are perspective views of module receptor 5 (shown removed from the pump 4 in these views), 
whtoh Is attached to manifold block 3 showing module 2 positioned within receptor 5. The flange 22 mates with a pair 
of slots 32 in the body of receptor. The module receptor Is attached to the manifold block 3 by hinges 33 which pemilt 

so a limited range of substantially linear vertical movement which enables the disposable module 2 to be sealingly engaged 
with, and alternatively disengaged from, the male connectors 25 on the manifold block. The module receptor is further 
attached to the pump 4 by a spring-loaded latch 34, one end of which fomns a handle 34a, with the opposite end thereof 
having a semrcircular cutout 34b which interiocks with notch 35 on retainer post 36 which is affixed to the manifold 
block. This an-angement retains the module in sealing engagement with the pump after installation. The latch 34 is 

35 able to slide horizontally (i.e. in and out of the plane of Fig. 3b) in order to unlock from the notch on the retainer post 
36 thereby allowing the receptor 5 to pivot downwardly on hinges 33 for module replacement. When the mating con- 
nectors are disengaged, cutout 34b rests under tension against retainer post 36. 

[0027] The process of replacing disposable filtration module 2 is accomplished by pulling the handle 34a forward, i. 
e. in a direction that is substantially perpendicular to the direction of motion required for engaging the female connectors 

40 21 to the male connectors 25. This unlocks latch 34 from retainer post 36 and pemriits the unhinged end of module 
receptor 5 to be freed from the pump 4, thereby allowing the entire module 2 to pivot downward on hinges 33 a distance 
sufficient to move connectors 21 on the module out of sealing engagement with mating connectors 25 on manifold 
block 3. With the module receptor 5 in this lowered position, module 2 may be removed from the dispense system by 
sliding it out of the slots 32. A replacement filtration module may then be inserted into the slots 32 followed by pivoting 

45 module receptors upward to engage connectors 21 into sealing engagement with mating connectors 25 on the manifold 
block. When replacement module 2 is in sealing engagement with mating connectors 25, cutout 34b automatically 
locks into notch 35 thereby retaining the filtration module in sealing engagement to the manifold block during fluid 
processing conditions. 

[0028] As seen from the foregoing description of the removal and installation of filtration module 2, the engagement 
50 and sealing of mating connectors 21 and 25 is effected by a first substantially linear motion which is parallel to the axis 
defining the body of the connectors. The interiocking of the matable elements and consequent retention of the module 
is then accomplished without relative motion between the mating connectors by a second substantially linear motion 
whtoh is perpendicular to the first motion con^esponding to engagement and sealing of the connectors. Also, it is clear 
that the present quick-connect an-angement provides simultaneous connection and sealing of all the connectors on 
55 the top of the disposable filtration module 2. However It is apparent that the benefits so derived apply equally even if 
the module receptor 5 were swung in a greater arc and even if the mating connectors were engaged somewhat se- 
quentially so long as the engagement and retention Is effected rapidly and easily enough to be considered a "quick- 
connect". 
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[0029] Figs. 4a and b show another embodinrtent of this invention. In this embodiment, disposable filtration module 
40 includes housing 41 , male connectors 42 located on the top end of the housing and a pair of slots 43 in the form of 
5 grooved recesses disposed on opposite sides near the base of each of male connectors 42. The connectors are in 
fluid communication with a separation element (not shown) contained within the housing. The size, shape and location 
of connectors 42 and slots 43 on module 40 are such as to make module 40 capable of being connected into a reusable 
manifold block in a qurck-connect fashion as will be explained below. 

[0030] Figs. 5a, b, c and d show multiple views of a reusable manifold block 50 for use with module 40 which includes 
10 body 51 and sliding retaining plate 52 which Is held to body 51 by means of end plate 53. Female connectors 54, 
located on the lower end of body 51 are disposed to accept, in fluid tight sealing engagement, mate connectors 42 on 
module 40. Sealing Is accomplished by means of O-rings 58 held in place by O-ring retainer 59 in each of the female 
connectors 54. Conventional fluid connectors 55 are located on the top end of body 51 and are adapted to connect to 
a fluid processing system (not shown) by means of tubing (not shown) and mating nuts 57. Sliding plate 52 has longi- 
15 tudinal perforation 56 (see also Fig. 6) in the fomi of a slot with three enlarged circular-like openings 62 which are sized 
and shaped to allow module 40 to sealingly engage with manifold block 50 when sliding plate 52 is in the retracted 
(unlocked) position (Figs. 5a and 5b). After module 40 has been sealingly engaged, sliding piate 52 is moved to the 
locking position (Figs. 5c and 5d) and three narrowed openings 64 of perforation 56 mate with slots 43 on module 40 
thereby firmly retaining module 40 to manifold block 50. Although it is possible to attach manifold block 3 to the fluid 
20 processing system solely by virtue of the fastening of connectors 55, making the block a separate, "stand-alone" com- 
ponent as described above, body 51 may also include a bracket or other means of attachment (not shown) so as to 
pemianently affix the manifold block to the fluid processing system. 

[0031 ] The method of replacing a spent module and connecting a new module in quick-connect fashion is summarized 
by the following steps: 

25 

1 . sliding piate 52 is retracted (position as shown on Fig. 5a and 5b); 

2. spent module 40 is removed by pulling It vertically downward; 

3. new module 40 Is positioned below reusable manifold block 50 and aligned such that the male connectors 42 
are vertically below the female connectors 54; 

30 4. module 40 is pushed vertically upward engaging it into manifold block 50; 

5. sliding plate 52 is pushed into Its locking position (Fig. 5c and 5d) thereby retaining module 40 In sealing en- 
gagement with manifold block 50. 

[0032] While the examples presented illustrate the versatility of the present invention, as well as its essential features, 

35 it should be understood that there are numerous variations that from time to time may be preferable to those presented 
here. Examples of variations not shown but intended to be covered are: seals that do not require the use of 0-rlngs; 
module fluid connectors perpendicular to the longitudinal axis of the housing (i.e. perpendicular to the orientation of 
the connectors shown in the drawings); other means of aligning the separation module to the manifold block, as for 
example the inclusion of counterbores or pins on the housing instead of flanges and slots; other mechanisms for 

40 producing the motion required for the engagement of the module to the manifold block, as for example, the use of 
retractable clamps or a jack; other means of retention of the module in sealing engagement to the fluid manifold block, 
as for example the use of cams, levers or pins instead of latches and sliding plates. Furthemnore, although specific 
reference has been made as to the type of separation element used, this invention is intended to be useful for any of 
the numerous varieties of separation elements known to those skilled in the art, as for example: conventional filters, 

^5 membrane filters (MF, UF and RO), chromatography columns, adsorptive media cartridges (e.g. ion exchange, acti- 
vated carbon and specific ligands) and membrane filters embedded with adsorptive resin media. Finally, it should be 
recognized that even though reference has been made to the needs of the semiconductor industry, and even to some 
specific applications within that Industry, other applications in other Industries have similar requirements, as for example 
in the nuclear, biological, blotech and phamiaceutical industries, In which safety, containment and ease of filter re- 

50 placement are also critical. 



Claims 

55 1 . A system comprising a disposable fluid separation module (2;40) and a substrate, said disposable fluid separation 
module (2;40) comprising: 

a housing (23;41) including 
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a first set of connector means (21 ;42) located on one end of said housing and being in fluid communi- 
cation with the interior thereof, 

said connector means (21 ;42) being parallel and spaced apart from one another and not sharing seals 
with each other and adapted to be engaged in fluid tight relationship with a second set of connector means 
(25;54) provided on said substrate and being positioned and sized and shaped to engage with said first set 
of connector means (21 ;42); 

a separation element within said housing; and 

a first matable element (22:43) sized and shaped to be retained by a second reusable matable element 
(32,5;52;50) on said substrate; 

whereby said disposable fluid separation module is capable of being connected to said substrate in a quick- 
connect fashion. 

2. The system of daim 1 wherein said first matable element comprises a flange (22) attached to said housing (23) 
15 of said disposable fluid separation module (2) and having a surface which extends beyond the body of said housing 

for engaging a receptacle (32) attached to said substrate. 

3. The system of claim 2 wherein a lateral surface of said flange (22) includes projection means (24) for aligning said 
flange (22) within said receptacle (32). 

20 

4. The system of claim 2 or 3 wherein said flange (22) is attached to the top of said housing (23) adjacent said first 
set of connector means (21). 

5. The system of claim 1 wherein said first matable element comprises slot means (43) in the side walls of each of 
25 said first set of connector means (42) for engaging a moveable latch (52) attached to said substrate or said second 

matable element (50). 

6. The system of claim 5 wherein said slot means is a laterally extending horizontal groove (43). 
30 7. The system of claim 1 including positioning means for sequentially 

(a) sealingly mating essentially simultaneously said first set of connector means (21 ;42) with said second set 
of connector means (25;54) and 

(b) disengaging essentially simultaneously said first set of connector means (21 ;42) from said second set of 
35 connector means (25;54). 

' 8. The system of claim 7 wherein said positioning means includes retention means for loclcing said disposable fluid 
separation module (2;40) to said substrate without relative motion between said disposable fluid separation module 
(2;40) and said substrate. 

40 

9. The system of claim 1 wherein said fluid tight engagement between said first (21;42) and said second set of 
connector means (25;'54) is effected through a first motion which during said engagement is substantialty'linear 
and parallel to the axes-of said first (21 ;42) and second set of connector means (25;54), and further Including 
retention means for locking said disposable fluid separation module (2;40) to said substrate wherein said locking 

4S Is accomplished by a second motion which is substantially perpendicular to said first motion. 

10. The system of Claim 9 wherein said retention means comprises a receptacle mounted to said substrate for receiv- 
ing, aligning and retaining said separation module (2;40) and further including moveable latching means mounted 
either on said substrate or said separation module (2;40), said latching means being moveable in a plane sub- 

so stantially perpendicular to said first motion thereby locking said substrate to said separation module (2;40). 

11. The system of claim 10 wherein said receptacle is hinged to provide substantially linear motion during said first 
motion. 

55 12. The system of claim 11 wherein said substrate is integrally joined to a component of a fluid processing system. 

1 3. The system of claim 1 2 wherein said component is a pump for pumping and filtering photochemical solutions within 
said fluid processing system. 
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1. System mit einem Einweg-Fluidtrennmodul (2;40) und einem Trager, wobei das Einweg-Fluidtrennmodul (2;40) 
umfasst: . 

5 

ein Gehause (23;41) mit 

einem ersten Satz Verbindemnittel (21 ;42), der an einem Ende des Gehauses gelegen ist und in Fluld- 
verbindung mit dessen tnnerem steht, 

wobei die Verbindemnittel (21 ;42) parallel und voneinander beabstandet sind und keine Dichtungen mit- 
10 einanderteilen und in flulddichter Beziehung mit einem zwe'rten Satz von Verbindemiittein (25;54) in EIngrilf 

bringbar sind, die an dem Trager vorgesehen und so pcsitioniert und dimensioniert'und geformtsind, dass sle 
mit dem ersten Satz von Verbindemiittein (21 ;42) in Eingriff kommen, 

einem Trennelement innerhalb des Gehauses, und 

einem ersten zusammenfugbares Element (22;43), das so dimensioniert und geformt ist, dass es durch 
15 ein zweites wiedervenvendbares, zusammenfugbares Element (32,5 ; 52,50) an dem Trager festgehalten wird, 

wobei das Einweg-Fluidtrennmodul mit dem Trager in einer Schneltverbindungsweise verbunden werden 

kann. 

20 2. System nach Anspruch 1 , wobei das erste zusammenfugbare Element einen am Gehause (23) des Einweg- 
Fluidtrennmoduls (2) angebrachten Flansch (22) umfasst und eine Oberflache aufweist, die sich uber den Korper 
des Gehauses hinaus erstreckt, um mit einer am Trager angebrachten Aufnahme (32) in Eingriff zu kommen. 

3. System nach Anspruch 2, wobei eine laterale Oberflache des Flansches (22) vorstehende Mittel (24) zur Ausrich- 
25 tung des Flansches (22) in der Aufnahme (32) aufweist. 

4. System nach Anspmch 2 Oder 3, wobei der Flansch (22) an der Oberseite des Gehauses (23) angrenzend an den 
ersten Satz Verbindermittel (21) angebracht Ist. 

30 5. System nach Anspruch 1 , wobei das erste . zusammenfOgbare Element Schlitzmittel (43) In den Seitenwanden 
jedes des ersten Satzes von Verbindermittein (42) zum Eingriff mit einem beweglichen, am Trager oder dem zwei- 
ten zusammenfugbaren Element (50) angebrachten 'Vemegelungselement (52) umfasst. 

6. System nach Anspruch 5, wobei das Schlitzmittel eine sich lateral erstreckende horizontale Nut bzw. Ritle (43) Ist. 

35 

7. System nach Anspruch 1 mit Posltionierungsmittein zum sequentiellen 

(a) abdichtenden, im wesentlichen gleichzeitlgen Zusammenfugen des ersten Satzes Verbindemnittel (21 ;42) 
mit dem zweiten Satz Verbindemnittel (25;54), und 
40 (b) im Wesentlichen gleichzeitlgen auBer-Eingriff-bringen des ersten Satzes Verbindemnittel (21 ;42) mit dem 

zweiten Satz Verbindermittel (25;54). 

8. System nach Anspmch 7, wobei das Posltionierungsmittel Ruckhaltemittel zum Verriegein des Einweg-Fluidtrenn- 
moduls (2;40) an dem Trager ohne eine . Relativbewegung zwischen dem Einweg-Fluidtrennmodul (2;40) und 

45 dem Trager aufweist. 

9. System nach Anspruch 1 , wobei der fluiddichte Eingriff zwischen dem ersten (21 ;42) und dem zweiten Satz Ver- 
bindemnittel (25;54) durch eine erste Bewegung erfolgt, die wahrend des Eingreifens im wesentlichen linear und 
parallel zu den Achsen des ersten (21 ;42) und zweiten Satzes Verbindennittel (25;64) ist, und ferner Ruckhalte- 

50 mittel zum Vem'egein des Einweg-Fluidtrennmoduls (2;40) an dem Trager aufweist, wobei das Verriegein durch 

eine zweite Bewegung erfolgt, die im wesentlichen senkrecht zur ersten Bewegung ist. 

10. System nach Anspruch 9, wobei das Ruckhaltemittel eine am Trdger angebrachte Aufnahmer zum Aufnehmen, 
Ausrichten und Festhalten des Trennmoduls (2;40) umfasst und femer bewegliche Verriegelungsmittel aufweist, 

55 die entweder am Trager oder am Trennmodul (2;40) angebracht sind, wobei die Verriegelungsmittel in einer im 

wesentlichen zu der ersten Bewegung senkrechten Ebene bewegbar sind, wodurch der ' Trager an dem Trenn- 
modul (2;40) veniegelt wird. 
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11. System nach Anspruch 10, wobei die Aufnahme gelenkig angebracht ist. urn eine Im wesentllchen lineare Bewe- 
gung wahrend der ersten Bewegung bereitzustellen. 

12. System nach Anspruch 11 , wobei der Trager integral mil einer Komponente eines Fluidbehandlungssystems zu- 
sammengefugt ist. 

13. System nach Anspruch 12, wobei die Komponente eine Pumpe zum Pumpen und Flltern von photochemischen 
Ldsungen In dem Fluldbehandlungssystem ist. 



Revendications 

1. Systfeme comprenant un module jetable de separation de flulde (2 ; 40) et un substrat, ledit module jetable de 
separation de flulde (2 ; 40) comprenant : 

un carter (23 ; 41), comportant 

un premier jeu de moyens formant raccords (21 ; 42) situ6s sur une extr6mlt6 dudit carter et en communication 
de fluide avec rint^rieur de celul-ci ; 

lesdits moyens formant raccords (21 ; 42) 6tant mutuellement parall^les, espac6s les uns des autres, et ne 
partageant pas de joints d'6tanch§it6, et §tant adapt6s k §tre mis en prise, seion une relation 6tanche au 
fluide, avec un second jeu de moyens fonnant raccords (25 ; 54) pr§vus sur ledit substrat et etant positionn6s, 
dimensionn6s et confonn6s de manlfere k pouvoir venir en prise avec ledit premier jeu de moyens formant 
raccords (21 ; 42) ; 

un 6l6ment de separation, sltu6 k I'lnterieur dudit carter ; et 

un premier 6!6ment adaptable (22 ; 43), dimensionn6 et confonne de manifere k pouvoir etre maintenu par un 
second element adaptable et reutillsable (32, 5 ; 52 ; 50) situe sur ledit substrat ; 

dans lequel ledit module jetable de separation de fluide peut §tre reiie audit substrat k ia manifere d'un raocord 
rapide. 

2. Systeme selon la revendication 1 , dans lequel ledit premier element adaptable comprend un rebord (22) fixe audit 
carter (23) dudit module jetable de separation de fluide (2), et comportant une surface qui s'etend au-deiS du corps 
dudit carter afin de venIr en contact avec un receptacle(32) fixe sur ledit substrat. 

3. Systeme selon la revendication 2, dans lequel une surface laterale dudit rebord (22) comprend un moyen faisant 
sailile (24) prevu pour mettre en alignement iedit rebord (22) k i'lnterleur dudit receptacle (32). 

4. Systeme selon la revendication 2 ou 3, dans lequel ledit rebord (22) est fixe sur le haut dudit carter (23), de maniere 
adjacente audit premier jeu de moyens fonnant raccords (21) . 

5. Systeme selon la revendication 1 , dans lequel ledit premier 6l6ment adaptable comprend un moyen formant fenle 
(43) dans les parois iaterales de chacun des elements fonnant raccords (42) dudit premier jeu, afIn de recevoir 
un cliquet mobile (52), qui est fixe audit substrat ou audit second element adaptable (50). 

6. Systeme selon la revendication 5, dans lequel ledit moyen fonnant fente est une ralnure (43) horlzontale et s'eten- 
dant lateralement. 

7. Systeme selon la revendication 1 , comprenant un moyen de positionnement pennettant, de maniere sequentielle : 

(a) I'emboitement, de fagon etanche et essentiellement simultanee, dudit premier jeu de moyens formant 
raccords (21 ; 42) avec ledit second jeu de moyens fonmant raccords (25 : 54) ; et 

(b) le deboitement, de fagon essentiellement slmultan6e, dudit premier jeu de moyens fonnant raccords (21 ; 
42) par rapport audit second jeu de moyens fonnant raccords (25 ; 54). 

8. Systeme selon la revendication 7. dans lequel ledit moyen de positionnement comprend un moyen de retenue 
afin de ven-ouiiler ledit module jetable de separation de fluide (2 ; 40) sur ledit substrat sans mouvement relatlf 
entre ledit module jetable de separation de fluide (2 ; 40) et ledit substrat. 
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9. Syst6me seton la revendication 1 . dans lequel ladite mise en contact, de fa9on 6tanche au f luide, entre (edit premier 
(21 ; 42) et ledit second (25 ; 54) jeux de moyens formant raccords est effectu6e par Tintemi^dialre d'un prennier 
mouvement qui. pendant ladite mise en contact, est sensiblement iln^aire et parall^le aux axes desdits premier 
(21 ; 42) et second (25 ; 54) jeux de moyens formant raccords, et comprenant en outre un moyen de retenue af in 

5 de verrouiiler ledit module Jetable de separation de fluide (2 ; 40) sur ledit substrat, tandis que ledit vemoulllage 

est ex6cutd par un deuxi^me mouvement, qui est sensiblement perpendlculaire audit premier mouvement. 

10. Syst^me selon la revendication 9, dans lequel ledit moyen de retenue comprend un receptacle monte sur ledit 
substrat afin de recevoir, aligner et retenir ledit module de separation (2 ; 40), et comprenant en outre un moyen 

10 mobile de venrouillage, monte solt sur ledit substrat soit sur ledit module de separation (2 ; 40), ledit moyen de 
verrouiilage etant mobile dans un plan sensiblement perpendlculaire audit premier mouvement, pour ainsi bloquer 
ledit substrat sur ledit module de separation (2 ; 40). 

11. Systeme selon la revendication 10, dans lequel ledit receptacle est articuie afin d'assurer un mouvement sensi- 
15 blement lineaire pendant ledit premier mouvement. 

12. Systeme selon la revendication 1 1 , dans lequel ledit substrat est relie d'un seul tenant k un element constitutif d'un 
systeme de traitement de fluide. 

20 13. Systeme selon la revendication 12, dans tequel ledit element constitutif est une pompe, servant au pompage et k 
la filtration de solutions photochimiques, k I'interieur dudit systeme de traitement de fluide. 
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